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Delivery of Brief Interventions for Heavy Drinking in 
Primary Care: Outcomes of the ODHIN 5-Country 
Cluster Randomized Trial
ABSTRACT
PURPOSE We aimed to test whether 3 strategies—training and support, financial 
reimbursement, and an option to direct screen-positive patients to an Internet-
based method of giving brief advice—have a longer-term effect on primary care 
clinicians’ delivery of screening and advice to heavy drinkers operationalized with 
the Alcohol Use Disorders Identification Test–Consumption (AUDIT-C) tool.
METHODS We undertook a cluster randomized factorial trial with a 12-week 
implementation period in 120 primary health care units throughout Catalonia, 
England, Netherlands, Poland, and Sweden. Units were randomized to 8 groups: 
care as usual (control); training and support alone; financial reimbursement 
alone; electronic brief advice alone; paired combinations of these conditions; and 
all 3 combined. The primary outcome was the proportion of consulting adult 
patients (aged 18 years and older) receiving intervention—screening and, if 
screen-positive, advice—at 9 months.
RESULTS Based on the factorial design, the ratio of the log of the proportion of 
patients given intervention at the 9-month follow-up was 1.39 (95% CI, 1.03-1.88) 
in units that received training and support as compared with units that did not. 
Neither financial reimbursement nor directing screen-positive patients to elec-
tronic brief advice led to a higher proportion of patients receiving intervention.
CONCLUSIONS Training and support of primary health care units has a lasting, 
albeit small, impact on the proportion of adult patients given an alcohol inter-
vention at 9 months.
Ann Fam Med 2017;15:335-340. https://doi.org/10.1370/afm.2051.
INTRODUCTION
Alcohol consumption is partly or entirely the cause of more than 200 diseases, injuries, and other health conditions with 3-digit International Classification of Diseases 10th Revision (ICD-10) codes,1 and 
alcohol is the sixth most important risk factor for ill health and prema-
ture death at the global level.2 Heavy drinkers who reduce consumption 
decrease their risk of mortality when compared with those who continue 
to drink heavily.3,4 Systematic reviews demonstrate that primary health 
care–based screening and brief advice programs are effective in reducing 
alcohol consumption and related harm.5-7
Many national and international guidelines recommend routine 
screening for heavy drinking in primary care and the offering of advice 
to screen-positive patients.8-10 In many settings, however, there is a large 
gap between need and provision of advice. Elsewhere, we have shown 
that only 11 per 1,000 eligible patients consulting their primary care 
clinician over a 4-week period were screened for heavy drinking and, if 
screen-positive, subsequently advised to reduce their alcohol consumption 
(average across Catalonia, England, Netherlands, Poland, and Sweden).11 
It is possible to increase the proportion of eligible patients screened and 
advised for heavy drinking.12
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Previously, we have shown in the Optimizing 
Delivery of Healthcare Interventions (ODHIN) trial  
that providing training and support and financial reim-
bursement to primary care professionals increased the 
proportion of adult patients who received intervention 
for heavy drinking during a 12-week implementation 
period. Such interventions include screening and, if 
screen-positive, subsequent advice. The opportunity to 
refer patients to an electronically delivered brief advice 
program (hereafter simply called e-advice) did not 
change the proportion, however.13 During the imple-
mentation period, practitioners were asked to screen 
all consulting adult patients—regardless of the reason 
for their visit—for heavy drinking using the Alco-
hol Use Disorders Identification Test–Consumption 
(AUDIT-C) tool14 and to give brief advice to screen-
positive patients. For the primary care physicians, 
training and support, and financial reimbursement 
worked mainly by increasing the proportion of patients 
screened, rather than by increasing the proportion of 
screen-positive patients advised, which was already 
high (74%) at baseline.
In this follow-up study, we investigated the impact 
of these 3 strategies 6 months later, at the 9-month 
follow-up. We hypothesized that primary health care 
units that had received training and support would 
maintain a higher proportion of patients receiving 
intervention; that units that had received financial 
reimbursement would revert to their baseline level 
once that incentive was gone; and that units giving 
e-advice, which did not yield improvement during the 
implementation period, would similarly not show any 
gain with longer follow-up.
METHODS
Design
The ODHIN trial had a cluster randomized 2 × 2 × 2 
factorial design15 (with no trial deviations) allowing us 
to study the impact of the 3 implementation strategies 
on primary health care units’ screening and provi-
sion of advice for heavy drinking, operationalized by 
AUDIT-C.14 Data were collected between August 2012 
and December 2013. The trial flow is shown in Figure 1.
Participants
Primary health care units with approximately 5,000 to 
20,000 registered patients from 5 countries (Catalonia 
in Spain, England, Netherlands, Poland, and Sweden) 
were the unit of randomization, implementation, and 
analysis. Participating units were volunteers drawn 
from administrative or academic registries of primary 
health care units at the country level or the within-
country regional level.
Implementation Strategies
Units were recruited between September 2012 and May 
2013. After they gave formal agreement to participate 
in the trial, a 4-week baseline measurement period took 
place. Two to 6 weeks later, the 12-week implementa-
tion period occurred, with the start date for each coun-
try occurring between November 2012 and July 2013. 
The trial had 8 groups: a control group and 7 
experimental groups that tested the implementation 
strategies alone and in combinations (Figure 1).3 All of 
the experimental groups received the same input as the 
control group, but with additional components. 
Units in the control group were given a package 
containing a summary card of their country’s guideline 
recommendations for screening and advice for hazard-
ous and harmful alcohol consumption, without demon-
stration. They were also given instructions on how to 
complete the trial record sheet.
The 3 implementation strategies tested explored 
different ways of increasing screening and advice for 
heavy drinking. For the training and support strategy, 
units were offered 2 initial 1- to 2-hour face-to-face 
Figure 1. Flow chart of primary health care units 
in the trial.
eBI = electronic brief intervention/advice; FR = financial reimbursement; 
TS = training and support.
618 Units contacted
120 Units in intention-
to-treat analysis
1 Unit withdrew after 
baseline measurement
120 Units randomized
120 Units enrolled
15 Units in control group
15 Units in TS group
15 Units in FR group
15 Units in eBI group
15 Units in TS + FR group
15 Units in TS + eBI group
15 Units in FR + eBI group
15 Units in TS + FR + eBI group
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educational training sessions, and 1 telephone support 
call lasting 10 to 30 minutes with the lead unit contact 
person during the first 4 to 6 weeks of the implementa-
tion period. For the financial reimbursement strategy, 
units were paid for screening and advice activities 
during the implementation period. For the e-advice 
strategy, units were asked to direct identified screen-
positive patients to an approved digital brief interven-
tion advice program, by giving them a printed leaflet 
that included the website address and briefly explaining 
why they should log on to the site and how to use it.
Each strategy was tested both alone and in paired 
combination with each of the others; additionally, all 
3 strategies were tested together (Figure 1). In groups 
assigned to the financial reimbursement plus e-advice 
strategies, units were given the reimbursement even 
if clinicians only referred screen-positive patients to 
e-advice.
Participating units were asked to screen all adult 
patients (aged 18 years and older) who consulted the 
unit using AUDIT-C. Based on country guidelines, 
screen-positive patients were defined in Catalonia and 
England as men and women who scored at least 5 on 
this tool, and in Poland, the Netherlands, and Sweden 
as men who scored at least 5 and women who scored 
at least 4. All units were asked to deliver brief advice 
of 5 to 15 minutes’ duration to screen-positive patients, 
with the length and format of the advice based on 
country-specific guidelines. 
The 12-week implementation period was followed 
by a 6-month washout period, during which training 
and support, and financial reimbursement were dis-
continued, but clinicians in the e-advice groups were 
still free to direct screen-positive patients to that pack-
age. At the end of this period, we undertook a 4-week 
follow-up measurement period (9-month follow-up).
Outcomes
Screening and brief advice activity was measured dur-
ing the baseline period (which lasted 4 weeks), the 
implementation period (12 weeks), and the 9-month 
follow-up period (4 weeks). This activity was measured 
using paper tally sheets, or electronic records in the 
case of Catalonia, completed by the clinicians. The 
tally sheets included AUDIT-C questions, AUDIT-C 
scores, and check boxes to indicate the method of 
delivering advice to each patient: oral advice, an advice 
leaflet, referral to the e-advice program, or referral to 
another clinician in or outside the unit for advice. The 
primary outcome measure was the proportion of con-
sulting adult patients receiving intervention (screening 
and, if screen-positive, advice) per unit, defined as the 
number of AUDIT-C–positive patients who received 1 
or more of oral advice, an advice leaflet, referral to the 
e-advice program, or referral to another clinician for 
advice, divided by the total number of adult consulta-
tions of the participating clinicians per unit.
Randomization and Blinding
Randomization of the primary health care units 
took place after they formally agreed to take part in 
the trial. They were randomly allocated to 1 of the 
8 groups by the ODHIN coordinating center, the 
Hospital Clinic of Barcelona, using Excel (Microsoft 
Corp). Stratified randomization by country was used to 
ensure equal numbers of 15 units per group, with equal 
numbers per group per country (3 units per group 
per country). The country-based research teams were 
informed of the allocation after baseline data had been 
collected, and those teams in turn informed the units.
Sample Size
We estimated that 56 primary health care units (7 per 
each of the 8 allocation groups) with a minimum of 
1,000 adult patients consulting per month would be 
needed for an 80% chance of detecting an increase 
in the proportion of consulting adult patients given 
the intervention from 4% to at least 6% (α = .05). In 
calculating our sample size, we used an estimate of 
an intraclass correlation coefficient (ICC) of 0.029 
across primary care interventions,16 based on a study 
of implementation of alcohol screening and advice in 
such units.17 As little information was available to guide 
selection of the ICC, we conducted a post hoc ICC 
calculation based on the proportion of patients receiv-
ing the intervention by individual primary health care 
clinicians across units, with an ICC at baseline of 0.03, 
and a 95% CI of 0.007 to 0.053, including the estimate 
of 0.029 that was used. Sample size estimation was 
determined using Stata 12 (StataCorp LP). As country 
was used as the stratification criterion, each country 
included a minimum of 24 primary health care units.
Statistical Methods
Eighteen of the 120 units did not provide adequate data 
to calculate proportions at the 9-month follow-up; for 
these units, we used the proportions from the base-
line measurement period. We undertook a sensitivity 
analysis excluding these 18 units to assess the impact of 
our assumption and found it to be valid. Distributional 
assumptions of the primary outcome were assessed, 
and natural log transformations were undertaken where 
appropriate. As this approach creates some issues with 
outcomes having a zero value, 0.001 was added to each 
proportion before log transformation. The primary out-
come was analyzed in a generalized linear model with 
proportion screened and advised in the baseline period 
incorporated as a covariate. As the study is hierarchical 
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in nature with primary health care units nested within 
countries, we used a multilevel approach, using country 
with random intercepts and slopes.
The study had a factorial design, whereby factors 
were coded with −1 and +1, resulting in regression 
coefficients having one-half the effects. The factorial 
design is based on the premise that the effect of, for 
example, training and support instead of no training 
and support can be estimated not only from training 
and support vs control, but also from training and 
support plus financial reimbursement vs financial reim-
bursement alone, and so on for each combination, giv-
ing a pooled estimate with more precision. The factors 
for the interventions were therefore coded as follows:
TS = −1 for control, FR, eBI, FR + eBI; and, +1 for 
TS, TS + FR, TS + eBI, TS + FR + eBI
FR = −1 for control, TS, eBI, TS + eBI; and, +1 for 
FR, FR + TS, FR + eBI, FR + TS + eBI
eBI = −1 for control, FR, TS, TS + FR; and, +1 for 
eBI, eBI + TS, eBI + FR, eBI + TS + FR
where TS indicates training and support, FR indi-
cates financial reimbursement, and eBI indicates elec-
tronic brief intervention/advice.
Factors were analyzed with exploration for poten-
tial interactions using a step-up approach and inter-
preted using the R2 statistic. Where interactions were 
identified, we incorporated them into the regression 
equation. Analysis was conducted using Stata 14 
(StataCorp LP) and MLwiN 2.02 (Centre for Multi-
level Modelling, University of Bristol).
RESULTS
The mean number of patients registered in 
each primary health care unit was 10,000. 
On average, each unit had 1,500 adult 
consultations during the 4-week baseline 
period. The mean age of patients was 53 
years (SD = 6), and 55% were men. Over-
all, 55% of participating clinicians per unit 
were physicians, 38% were nurses, and 7% 
were practice assistants. The mean age of 
participating clinicians per unit was 47 years 
(SD = 5), and 74% were women. 
During the baseline period, the mean 
proportion of consulting adults given the 
intervention per unit across all 8 groups 
was 11.1 per 1,000 (95% CI, 9.0-13.3). Table 
1 shows proportions given the interven-
tion for this baseline period, as well as 
the 12-week implementation and 9-month 
follow-up periods, by allocation group.
On the basis of the factorial design, the training 
and support implementation strategy had a significant 
positive effect on the proportion of consulting adult 
patients given intervention at the 9-month follow-up: 
the ratio of the log of the proportion given interven-
tion was 1.39 (95% CI, 1.03-1.88) for units that received 
training and support vs units that did not receive it 
(Table 2). None of the other strategies or combinations 
of strategies had a significant positive effect.
DISCUSSION
Overall Findings
Previously in the ODHIN trial, we showed that up 
to 4 hours of training and support for primary health 
care clinicians and financial reimbursement delivered 
during a 12-week implementation period alone and in 
combination increased the proportion of heavy drink-
ers given an intervention (screening and advice given 
to screen-positive patients) to reduce their drinking.13 
During that implementation period, the ratio of the log 
of the proportion given the intervention was 1.61 (95% 
CI, 1.24-2.10) in units that received training and sup-
port vs units that did not; for financial reimbursement, 
the ratio was 2.00 (95% CI, 1.49-2.47), and for training 
and support plus financial reimbursement, the ratio was 
2.44 (95% CI, 1.85-3.22). In the present analysis, we 
have demonstrated a lasting effect of training and sup-
port at 9 months of follow-up, with the ratio of the log 
of the proportion given an intervention at that time of 
1.39 (95% CI, 1.03-1.88) for units that received training 
and support vs units that did not. We found no lasting 
impact of financial reimbursement.
The absolute impact of training and support was 
small. At baseline, 11.1 per 1,000 (95% CI, 9.0-13.3) 
Table 1. Mean Proportion of Consulting Adult Patients 
Given Intervention per Primary Health Care Unit, by Group
Group
Mean Proportion (SE) of Consulting Adult  
Patients (per 1,000) Given Interventiona
Baseline
12-Week  
Implementation
9-Month 
Follow-up
Control 11.65 (3.29) 5.35 (1.16) 5.98 (1.55)
TS 13.94 (4.22) 11.72 (3.37) 8.40 (2.12)
FR 9.82 (1.65) 17.97 (4.44) 10.00 (5.45)
eBI 15.63 (3.42) 9.89 (1.95) 7.69 (2.04)
TS + FR 10.87 (3.03) 32.07 (8.61) 11.80 (3.46)
TS + eBI 9.39 (2.54) 9.22 (1.99) 7.64 (1.88)
FR + eBI 11.28 (3.72) 8.42 (1.82) 4.71 (1.98)
TS + FR + eBI 6.59 (1.63) 16.91 (3.05) 9.74 (2.70)
eBI = electronic brief intervention/advice; FR = financial reimbursement; SE = standard error; 
TS = training and support. 
a Screened and, if screen-positive, given advice.
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consulting adults were given the intervention. At the 
9-month follow-up, the value dropped to 7.0 per 1,000 
(95% CI, 4.1-9.9) without and 9.4 per 1,000 (95% CI, 
6.8-12.0) with training and support. Training and sup-
port therefore attenuated the reduction in this activity 
over time.
Strengths and Weaknesses
One study strength was its factorial design, which 
ensured we had sufficient power to detect small changes 
with a relatively small number of primary health care 
units, just 24, per country. Another strength is that it 
was conducted across 5 countries with differing cultures 
and health system financing and management structures.
One study weakness is that participating units were 
volunteers drawn from administrative or academic 
registries until the required sample size was achieved. 
Data were not available to indicate whether these units 
were representative of those in the 5 countries as a 
whole. Previously, we found some evidence that the 
volunteering units were more motivated to work with 
drinkers than similar units from the same country in 
general.13 A second weakness of our study is that the 
tally sheet used to measure AUDIT-C included all 
of the options for giving advice. In itself, this sheet 
is an organizational intervention to support clinician 
behavior, although it was provided equally across all 8 
groups. The tally sheet was completed by the clinician, 
and we did not perform any independent check to 
determine whether the advice was actually carried out, 
or to ascertain its fidelity in terms of content, length, 
and quality of the advice.
Implications for Service Commissioners and 
Policy Makers
On the basis of our ODHIN findings reported previ-
ously and here, we recommend that all jurisdictions 
consider providing training and support to primary 
health care clinicians in delivering screening and brief 
advice, so as to increase the provision of brief interven-
tions delivered to patients in primary care who drink 
heavily. Given the drop-off in impact over time, rep-
etition of training and support over a longer period is 
desirable. Our findings confirm some of the difficulties 
of the sustainability of financial reimbursement, as we 
found that its impact ceased when payments ended.
To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/15/4/335.
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